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Summary
Background:  Unsafe  injection  practices  are  a  major  public  health  problem  and  can
lead  to  the  transmission  of  bloodborne  pathogens,  including  hepatitis  B  virus  (HBV),
hepatitis  C  virus  (HCV)  and  human  immunodeﬁciency  virus  (HIV).
Methods:  The  present  study  was  conducted  to  determine  the  nature  and  magni-
tude  of  unsafe  injection  practices  in  healthcare  facilities  in  Hodeidah  governorate,
Yemen.  The  study  was  conducted  in  two  hospitals  and  a  representative  sample  of
the  governorate’s  health  centers.  A  total  of  1600  injections  were  observed  in  these
facilities.
Results:  This  study  revealed  several  unsafe  practices,  particularly  the  recapping  of
needles  after  use,  which  occurred  in  61.1%  and  36.8%  of  the  observations  in  the
hospitals  and  the  health  centers,  respectively.
Conclusion:  This  study  showed  that  most  healthcare  workers  (HCWs)  followed  the
proper  injection  protocols  but  performed  some  procedures  that  exposed  themselves
and  the  community  to  the  risk  of  needlestick  injuries  (NSIs)  and  bloodborne  infec-
tions.
©  2013  King  Saud  Bin  Abdulaziz  University  for  Health  Sciences.  Published  by  Elsevier
.Ltd.  All  rights  reserved∗ Corresponding author at: Department of Epidemiology, High
Institute of Public Health, Alexandria University, Alexandria,
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http://dx.doi.org/10.1016/j.jiph.2013.01.003ntroductionnjections  are  one  of  the  most  common  medi-
al procedures  in  the  world.  The  Safe  Injection
lobal Network  (SIGN)  estimates  that  approxi-
ately 16  billion  injections  are  performed  annually
 Sciences. Published by Elsevier Ltd. All rights reserved.
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Tnsafe  injection  practices  in  Hodeidah  governorate
orldwide.  Many  injections  are  performed  unnec-
ssarily  when  oral  medication  would  be  more
ppropriate. In  addition,  in  settings  with  limited
esources,  more  than  half  of  all  the  syringes  used
or injections  are  reused  without  sterilization  or
igh-level  disinfection  [1]. It  is  estimated  that
9% of  injections  in  developing  and  transitional
ountries are  unsafe  [2]. A  safe  injection  is deﬁned
y the  World  Health  Organization  (WHO)  as  one  that
oes not  harm  the  recipient,  does  not  expose  the
rovider  to  any  avoidable  risk  and  does  not  result  in
aste that  is  dangerous  to  other  people  [3].  Unsafe
njection  practices  are  a  major  public  health  prob-
em and  can  lead  to  the  transmission  of  bloodborne
athogens. Globally,  injections  transmit  an  esti-
ated 21  million  hepatitis  B  virus  (HBV),  two  million
epatitis  C  virus  (HCV)  and  260,000  human  immu-
odeﬁciency  virus  (HIV)  infections  each  year.  These
nfection  rates  suggest  that  injections  are  overused
nd are  frequently  administered  unsafely  [4]. Fur-
hermore,  unsafe  injections  cause  an  estimated  1.3
illion deaths  per  year  worldwide  [5].
In some  countries,  the  proportion  of  unsafe
njections is  as  high  as  70%.  Unsafe  injection  prac-
ices, including  the  reuse  of  unsterile  needles  and
yringes in  healthcare  settings,  are  responsible  for
2% of  HBV,  40%  of  HCV  and  5%  of  HIV  infections.
hese unsafe  practices  expose  patients,  healthcare
orkers  (HCWs)  and  other  workers  who  are  required
o handle  contaminated  injection  equipment  to
igh-risk situations  [6]. In  2002,  mathematical  mod-
ling was  used  to  predict  that  the  annual  numbers
f infections  due  to  unsafe  injections  in  Alexandria
overnorate, Egypt,  would  be  6422  for  HBV,  2741  for
CV and  less  than  one  for  HIV.  Injection  providers
ave also  been  reported  to  perform  some  proce-
ures that  exposed  them  to  needlestick  injuries
NSIs), such  as  recapping  needles,  without  serious
oncern  about  NSIs.  Furthermore,  the  inconsistent
isposal of  used  needles,  which  increases  the  sub-
equent  possibility  of  exposing  the  community  to
he risk  of  infection,  has  been  observed  [7]. Many
nsafe  practices  have  been  reported  in  Gharbia
overnorate, Egypt,  including  the  reuse  of  syringes
nd needles  (13.2%),  improper  needle  manipulation
rior to  disposal  (41%)  and  unsafe  needle  disposal
47.5%) [8].  In  total,  66%  of  HCWs  were  exposed  to
SIs [8].
In 2003,  the  risk  of  transmission  of  bloodborne
nfections from  an  infected  patient  to  a  HCW  via
n NSI  was  estimated  to  be  6—30%  for  HBV,  3%  for
CV and  0.3%  for  HIV,  depending  on  the  transmis-
ibility of  the  pathogen,  the  immune  state  of  the
orker,  the  severity  of  the  NSI  and  the  availability
f post-exposure  prophylaxis  [9]. The  most  com-
on causes  of  NSIs  are  double-handed  recapping
f
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nd  the  unsafe  collection  and  disposal  of  sharps
aste [9,10].  Other  causes  include  the  overuse  of
njections,  a lack  of  supplies,  a lack  of  awareness
bout the  hazards  of  NSIs,  a  lack  of  training  and
 failure  to  properly  dispose  of  used  needles  in  a
uncture-proof  sharps  disposal  container  [9,10].
No comprehensive  studies  about  injection  prac-
ices in  Yemen  have  been  published.  Unsafe
njection practices  are  often  viewed  as  a  chronic
roblem with  no  easy  solution  [11]. The  problem  of
nsafe injection  practices  is  inﬂuenced  by  a  range
f structural,  economic  and  sociocultural  factors,
ncluding  the  overvaluing  of  injections  by  patients
nd overprescribing  by  providers  [2].
ubjects and methods
his  cross-sectional  study  was  conducted  in  two
ospitals  (Al-Thawra  and  Al-Oloﬁ)  and  in  a  repre-
entative  sample  of  health  centers  administered  by
he Ministry  of  Health  and  Population  in  Hodeidah.
he Al-Tahrir  main  health  center  and  its  afﬁliated
ranches were  randomly  selected  to  represent  the
rban health  centers,  and  six  rural  health  centers
ere  randomly  selected  to  represent  the  gover-
orate’s rural  health  centers.  All  the  HCWs  who
erformed  injections  in  the  selected  healthcare
acilities were  interviewed.  The  observational  sam-
le size  of  injection  practices  was  determined  using
pi InfoTM version  6  (Centers  for  Disease  Control
nd Prevention  [CDC],  Atlanta,  GA,  USA).  Under  the
ssumption  that  the  prevalence  of  unsafe  injection
ractices  was  50%  [12], and  at a precision  of  5%  and
 conﬁdence  level  of  95%,  the  required  sample  size
as determined  to  be  approximately  400  observa-
ions.  Therefore,  a total  of  1600  injections  were
bserved:  400  in  each  hospital,  400  in  the  urban
ealth  centers  and  400  in  the  rural  health  centers.
The injection  procedures  performed  by  the
ealthcare personnel  at  the  selected  facilities  were
bserved  to  determine  the  magnitude  and  types
f unsafe  injection  practices.  In  the  hospitals,  the
bservations  were  distributed  equally  among  all  the
npatient and  outpatient  departments  and  the  dif-
erent shifts  (morning,  afternoon  and  evening).  In
he health  centers,  the  distribution  of  the  observa-
ions  was  proportionate  to  the  population  covered
y each  center.  All  the  injections  that  occurred  in
he presence  of a researcher  for  data  collection
t each  study  setting  were  included  in  the  study.
he HCWs  who  provided  injections  in  the  selected
acilities were  interviewed  to  determine  the  mag-
itude and  types  of  unsafe  injection  practices.
he data  were  collected  using  a structured,  pre-
esigned  questionnaire  for  the  injection  providers
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and  two  observation  checklists  for  the  researchers:
one checklist  for  the  injection  procedures  and
one for  the  injection  practices  and  disposal
methods.
The statistical  analyses  were  performed  using
the Statistical  Package  for  the  Social  Sciences
(SPSS) version  13  (SPSS  Inc.,  Chicago,  IL,  USA).  The
data were  sorted,  coded  and  computerized,  and  the
descriptive  statistics,  including  frequency  distribu-
tions and  percentages,  were  calculated.  Means  and
standard deviations  (SD)  were  used  for  the  normally
distributed  quantitative  data.  A  chi-square  test  (2)
was used  to  determine  the  relationship  between
two qualitative  variables  or  to  detect  signiﬁcant
differences between  two  or  more  proportions.
Results
Sixty-eight  injection  providers  from  the  two  hospi-
tals and  59  HCWs  from  the  health  centers  (28  from
the urban  centers  and  31  from  the  rural  centers)
participated in  the  study.  The  mean  ages  of  the
injection providers  were  34.16  ±  9.33  years  in  the
hospitals  and  32.31  ±  5.83  years  in  the  health  cen-
ters. The  hospital  injection  providers  were  61.8%
male and  38.2%  female;  those  in  the  urban  health
centers  were  14.3%  male  and  85.7%  female,  and
those in  the  rural  health  centers  were  61.1%  male
and 38.7%  female.  In  the  hospitals,  a  large  majority
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Table  1  Distribution  of  the  injection  givers  by  personal  an
(Hodeidah,  Yemen,  2006).
In  hospitals  
No.  %  
Age  in  years
25−  27  39.7  
30−  16  23.5  
35−  8  11.8  
40+  17  25.0  
Total  68  100.0  
Mean  ±  SD  34.16  ±  9.33  
Educational  degree
Nursing  diploma  51  75.0  
Nursing  bachelor  6  8.8  
PHCW  diploma  6  8.8  
Medical  assistant  diploma  4  5.9  
Midwife  diploma  1  1.5  
Years  of  experience
<5  18  26.5  
5− 12  17.6  
10−  17  25.0  
15+  21  30.9  M.A.A.  Abkar  et  al.
f  the  HCWs  who  performed  injections  were  nurses
92.6%),  whereas  in  the  urban  health  centers,  the
roviders were  divided  between  nurses  (57.1%)  and
idwives  (42.9%).  In  the  rural  health  centers,  the
CWs performing  injections  were  nurses  (83.9%)
nd medical  assistants  (16.1%)  (Table  1).
More than  one-quarter  (30.9%)  of  the  injection
roviders in  the  hospitals  had  at  least  15  years
f experience,  with  a  similar  percentage  in  the
ealth centers  (33.9%).  The  injection  providers  in
he hospitals  had  a mean  of  11.81  ±  8.71  years
f experience,  compared  to  11.86  ±  6.07  years  of
xperience  among  the  health  center  providers.  The
ean years  of  experience  of  the  injection  providers
orking in  the  urban  health  centers  (13.46  ±  4.94
ears) was  greater  compared  to  those  working  in
he rural  health  centers  (10.42  ±  6.69  years);  how-
ver, the  difference  between  the  two  groups  was
ot statistically  signiﬁcant  (P  >  0.05).
Training  courses  on  issues  relevant  to  nee-
le sterilization,  injection  equipment  disposal  and
nfection control  had  been  attended  by  more  health
enter injection  providers  (35.6%)  than  hospital
roviders (23.5%).  In  addition,  83.8%  of  the  HCWs
roviding  injections  in  the  hospitals  reported  that
hey had  been  pricked  by  a used  needle  during  work
ompared  to  71.2%  in  the  health  centers  (96.4%
n the  urban  centers  and  48.4%  in  the  rural  cen-
ers). Regarding  their  actions  following  NSIs,  92.6%
f the  affected  hospital  injection  providers  and
d  professional  characteristics  in  health  care  facilities
In  health  centers
Urban  Rural
No.  %  No.  %
9  32.1  13  41.9
10  35.7  7  22.6
7  25.0  5  16.1
2  7.2  6  19.4
28  100.0  31  100.0
32.14  ±  4.99  32.45  ±  6.58
9  32.0  16  51.6
1  13.6  6  19.4
6  21.4  5  16.1
0  0.0  4  12.9
12  42.9  0  0.0
1  3.6  8  25.8
5  17.9  8  25.8
10  35.7  7  22.6
12  42.9  8  25.8
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Table  2  Methods  of  disposal  of  used  syringes  and  needles  as  indicated  by  injection  givers  in  health  care  facilities
(Hodeidah,  Yemen,  2006).
Methods  of  disposal  of  used  syringes  and  needles  In  hospitals  In  health  centers
No.  %  Urban  Rural
No.  %  No.  %
Recap  needle  and  dispose  it  in  plastic  basket  55  80.9  7  25.0  17  54.8
Bernd  the  needles  and  dispose  it  in  carton  box 10  14.7  0  0.0  0  0.0
Dispose  in  plastic  basket  as  is  it 3  4.4 3  10.7  3  9.7
Dispose  in  safety  box 0  0.0 18  64.3 11  35.5
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3.1%  of  those  in  the  health  centers  indicated  that
hey had  only  disinfected  the  NSI  site.  Only  2.9%
f the  injection  providers  in  the  hospitals  indicated
hat no  actions  were  taken,  compared  to  16.9%  in
he health  centers.  The  remainder  of  the  affected
njection providers  (4.5%)  indicated  that  they  had
ressed on  the  wound  to  remove  the  blood,  cov-
red the  wound  and  taken  antitetanic  serum  and
ntibiotics.
Only 4.4%  and  1.7%  of  the  injection  providers
n the  hospitals  and  health  centers,  respectively,
eused disposable  syringes  and  needles  for  the
ame patient.  The  main  reason  for  reuse  was
hortages in  the  supply  of  disposable  syringes  and
eedles.  Methods  of  disposal  reported  by  the  injec-
ion providers  included  disposal  in  a  regular  waste
asket after  recapping  the  needle,  disposal  in  a
arton box  after  bending  the  needle,  disposal  in  a
harps disposal  container  and  disposal  in  a  regular
aste basket  (Table  2).  In  the  hospitals,  80.9%  of
he injection  providers  stated  that  they  recapped
nd disposed  of  needles  in  regular  waste  baskets,
ompared to  40.7%  of  those  in  the  health  centers.
nly 4.4%  of  the  injection  providers  in  the  hospi-
als disposed  of  used  syringes  and  needles  in  regular
s
c
s
w
ig.  1  Methods  of  disposal  of  used  syringes  and  needles  as  in
emen,  2006).100.0 28  100.0 31  100.0
aste  baskets,  compared  to  10.2%  in  the  health
enters.  There  was  a signiﬁcant  (P  <  0.001)  differ-
nce between  the  two  health  centers.  A  comparison
f the  urban  and  rural  health  centers  revealed  that
4.3% of  the  injection  providers  in  the  urban  cen-
ers disposed  of  syringes  and  needles  in  sharps
isposal containers,  compared  to  35.5%  of  those
n the  rural  centers  (Fig.  1).  In  the  rural  health
enters, 54.8%  of  the  injection  providers  disposed
f syringes  and  needles  in  regular  waste  baskets
fter recapping  the  needles,  which  was  not  signif-
cantly  different  (P  >  0.05)  from  those  in  the  urban
ealth  centers.  Regarding  the  ﬁnal  disposal  of  used
yringes and  needles,  they  were  collected  from
egular  waste  baskets,  transferred  to  refuse  bags
nd incinerated  with  other  types  of  public  waste.
hen asked  about  the  availability  of  sharps  disposal
ontainers,  the  injection  providers  in  the  hospitals
eported  that  they  had  no  sharps  disposal  con-
ainers; however,  approximately  half  of  the  health
enter  injection  providers  (52.5%)  reported  having
harps disposal  containers.  After  the  sharps  disposal
ontainers  were  ﬁlled,  all  the  injection  providers
ent the  boxes  to  be  incinerated  with  the  other
aste from  their  facilities.
dicated  by  injection  givers  in  health  centers  (Hodeidah,
256  M.A.A.  Abkar  et  al.
Table  3  Observations  made  on  injection  procedures  and  disposal  of  used  syringes  and  needles  in  hospitals  (Hodei-
dah,  Yemen,  2006).
Item  observed  Present  Absent
No.  %  No.  %
The  syringes  were  taken  from  sterile  pack  817  98.8  10  1.20
The  needles  were  sealed  before  use  816  98.7  11  1.3
Reconstitution  was  done  with  a  sterile  syringe  and  needle  816  98.7  11  1.3
The  syringe  was  ﬁlled  with  a  single  dose  792  95.8  35  4.2
The  syringe  was  ﬁlled  while  the  client  is  waiting  754  91.2  73  8.8
The  injection  site  was  correct 826  99.9  1  0.1
The  needle  was  not  touched  before  injection 797  96.4 30  3.6
The  needle  was  not  recapped  after  use 322 38.9 505  61.1
w
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iThe  needle  was  not  broken  after  use  
Our  study  revealed  that  the  syringes  were
removed from  sterile  packs  and  that  the  needles
were sealed  before  use  in  98.8%  and  99%  of  the
observations in  the  hospitals  and  health  centers,
respectively (Tables  3  and  4).  The  same  percentages
observed that  medicines  were  reconstituted  using
sterile syringes  and  needles.  In  95.8%  of  the  obser-
vations  in  the  hospitals,  the  syringes  were  ﬁlled
with a  single  dose,  compared  to  98.7%  in  the  health
centers.  The  syringes  were  ﬁlled  while  the  patient
n
o
t
Table  4  Observations  made  on  injection  procedures  by  typ
Item  observed Urban  health
centers  (n  =  434)
Ru
ce
Present  Absent  Pr
No.  %  No.  %  No
The  syringes  were
taken  from  sterile
pack
434  100.0  0  0.0  48
The  needles  were
sealed  before  use
434  100.0  0  0.0  48
Reconstitution  was
done  with  a  sterile
syringe  and  needle
434  100.0  0  0.0  48
The  syringe  was  ﬁlled
with  a  single  dose
434  100.0  0  0.0  47
The  syringe  was  ﬁlled
while  the  client  is
waiting
390 89.9  44  10.1  43
The  injection  site  was
correct
433 99.8  1  0.2  48
The  needle  was  not
touched  before
injection
396 91.2  38  8.8  43
The  needle  was  not
recapped  after  use
333 76.7  101  23.3  24
The  needle  was  not
broken  after  use
412  94.9  22  5.1  42746  90.2  81  9.8
aited  in  91.2%  and  90.1%  of  the  observations  in the
ospitals and  health  centers,  respectively,  and  the
orrect injection  site  was  used  in  99%  of  the  obser-
ations in  both  types  of  facilities.  In  96.4%  of  the
bservations  in  the  hospitals,  the  needle  was  not
ouched  before  the  injection,  compared  to  89.2%
n the  health  centers.  Tables  3 and  4  show  that  the
eedle  was  recapped  after  use  in  61.1%  and  36.8%
f the  observations  in  the  hospitals  and  health  cen-
ers, respectively.  The  needle  was  broken  after  use
e  of  health  centers  (Hodeidah,  Yemen,  2006).
ral  health
nters  (n  =  486)
Total  (n  = 920)
esent  Absent  Present  Absent
.  %  No.  %  No.  %  No.  %
5  99.8  1  0.2  919  99.9  1  0.1
5  99.8  1  0.2  919  99.9  1  0.1
3  99.4  3  0.6  917  99.8  3  0.2
3  97.3  13  2.7  907  98.7  13  1.7
8  90.1  48  9.9  828  90.1  92  9.9
0  98.8  6  1.2  913  99.3  7  0.7
4  89.3  52  10.7  820  89.2  90  10.8
8  51.0  238  49.0  581  63.2  339  36.8
8  88.1  58  11.9  840  91.4  80  8.6
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n  9.8%  of  the  hospital  observations,  compared  to
.6% of  the  health  center  observations.  The  needle
as not  recapped  after  use  in  76.7%  of  the  obser-
ations in  the  urban  health  centers,  compared  to
1% in  the  rural  health  centers.  Additionally,  the
eedle was  not  broken  after  use  in  94.9%  of  the
bservations  in  the  urban  health  centers,  compared
o 88.1%  in  the  rural  health  centers.
In the  hospitals  studied,  used  syringes  and  nee-
les were  disposed  of  in  regular  waste  baskets  and
hen placed  in  refuse  bags  for  incineration  with
ther  types  of  hospital  waste  (Table  3).  In  the  health
enters,  a  sharps  disposal  container  was  used  for
isposal in  approximately  half  of  the  observations
50.8%). The  syringes  and  needles  were  placed  in
egular waste  baskets  in  47.5%  of  the  observations.
able  4 shows  that  syringes  and  needles  were  dis-
osed of  in  sharps  disposal  containers  in  71.4%  of
he observations  in  the  urban  health  centers,  com-
ared to only  32.3%  in  the  rural  health  centers.  The
pposite  was  true  for  disposal  in  regular  waste  bas-
ets, which  was  more  common  in  the  rural  health
enters (64.5%)  compared  to  the  urban  health  cen-
ers (28.6%).
Vaccination  sessions  were  observed  in  all  studied
rban  and  rural  health  centers.  The  reconstitution
f vaccine  vials  was  observed  to  occur  at  the  begin-
ing of  the  sessions,  and  the  reconstituted  vials
ith the  remaining  doses  were  discarded  at  the
nd of  the  sessions.  Disposable  syringes  and  nee-
les were  used  but  were  not  stored  for  reuse.  Equal
umbers  of  syringes  and  needles  were  used  in  the
accination  sessions,  and  they  were  available  in  suf-
cient numbers.  Sharps  disposal  containers  were
vailable  and  were  used  in  all  the  urban  health  cen-
ers, compared  to  66.7%  of  the  rural  health  centers.
he remaining  one-third  (33.3%)  of  the  rural  health
enters  disposed  of  syringes  and  needles  in  regu-
ar waste  baskets.  Syringes  and  needles  were  never
emoved  from  the  sharps  disposal  containers  prior
o ﬁnal  disposal.  All  the  sharps  disposal  contain-
rs were  incinerated  with  the  other  waste  from  the
acilities.
iscussion
njection  practices  in  developing  countries  are
ften unsafe.  The  advent  of  disposable  syringes  in
he mid-20th  century  was  expected  to  overcome
he problem  of  inadequate  sterilization  practices,
specially in  developing  countries.  Nonetheless,
he reuse  of  needles  poses  grave  health  conse-
uences [13—15].  HBV,  HCV  and  HIV  infections
ia contaminated  injection  equipment  have  been
eported  by  various  researchers  throughout  the
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orld  [16—18].  It  is  estimated  that  unsafe  injec-
ions cause  260,000  HIV  infections,  more  than  21.7
illion HBV  infections  and  2  million  HCV  infections
very year  [4]. Billions  of  injections,  many  of  which
re unsafe,  are  performed  each  year  in  develop-
ng countries  [15]. As  such,  unsafe  injections  are  a
ajor public  health  problem  in  many  areas  of  the
eveloping  world.  The  high  prevalence  of  certain
loodborne  diseases  [19],  the  enormous  popularity
f injections  and  the  overuse  of  injectable  therapy
ach  play  a  role  in  the  exacerbation  of  this  issue
5]. Previous  studies  have  reported  many  danger-
us practices,  such  as  recapping  needles,  reusing
yringes  for  successive  injections  after  changing
eedles and  reusing  single-use  disposable  equip-
ent  without  the  proper  disinfection.  It  has  been
ostulated  that  these  unsatisfactory  practices  may
e due  to  a lack  of  awareness  about  the  impor-
ance of  infection  control  and  safe  health  practices
espite the  adequacy  of  the  knowledge  and  train-
ng of  the  HCWs  who  provide  injections  [20].  A  study
onducted  in  Saudi  Arabia  revealed  that  the  total
ate of  percutaneous  injuries  (PIs)  per  1000  HCWs
as signiﬁcantly  lower  in  a post-intervention  period
han in  a pre-intervention  period.  The  rate  of  PIs
mong  nurses  and  housekeepers  also  decreased
igniﬁcantly. Furthermore,  the  PIs  associated  with
evices, PIs  occurring  during  disassembly  and  PIs
rom inappropriately  discarded  devices  showed  sig-
iﬁcant decreases  [21].
In the  healthcare  facilities  studied  in  this  work,
isposable syringes  and  needles  were  reused  by
.4% of  the  injection  providers  in  the  hospitals  and
.7% in  the  health  centers,  although  the  reuse  only
ccurred  during  multiple  injections  of  the  same
atient. Another  study  performed  in  Gharbia  gover-
orate showed  that  13.2%  of  HCWs  reused  syringes
nd needles  [8]. In  Africa,  15%  of  injection  providers
ave been  reported  to  reuse  syringes  and  needles.
euse has  been  attributed  to  a  lack  of  knowl-
dge among  HCWs  about  the  risk  of  bloodborne
athogens,  shortages  in  the  supply  of  disposable
yringes and  needles  and  the  improper  disposal  of
harps [22].
In  the  current  study,  more  than  three-quarters  of
CWs who  performed  injections  reported  a history
f accidental  NSIs  during  work  in  the  previous  year.
he high  number  of  reported  NSIs  was  attributed
o either  the  unavailability  or  an  inadequate  sup-
ly of  sharps  disposal  containers  and  to  two-handed
ecapping. In  Burkina  Faso,  44%  of  providers  in
ealth facilities  recapped  used  needles  using  a
ouble-handed  technique  [23].  In  the  Dominican
epublic, 22.3%  of  HCWs  reported  one  or  more  NSIs
uring  the  previous  year  [24]. Studies  in  Mongolia
nd Cambodia  have  also  reported  that  more  than
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one-half  of  injection  providers  experienced  NSIs
during the  previous  year  [25,26].  Approximately
70% of  injection  providers  were  pricked  by  a  used
needle  at  work  during  the  previous  three  months  in
Gharbia, Egypt,  and  during  the  previous  six  months
in Senegal  [8,27]. In  contrast,  as  few  as  28%  of  injec-
tion providers  pricked  their  ﬁngers  during  work  in
the previous  six  months  in  Swaziland  [28]. In  Saudi
Arabia,  nurses  experienced  more  PIs  than  physi-
cians. The  majority  of  PIs  occurred  in  patient  wards
(50.6%)  and  operating  rooms  (34.1%),  and  dispos-
able syringes  were  the  most  frequently  involved
devices [29].
In  the  current  study,  approximately  20%  of  the
injection  providers  in  the  healthcare  facilities  took
no action  when  accidently  injured  by  a  used  nee-
dle, whereas  the  vast  majority  disinfected  the  site
of injury  with  alcohol.  A  study  conducted  in  Alexan-
dria,  Egypt,  revealed  that  after  being  pricked  by
a used  needle,  94.6%  of  injection  providers  dis-
infected  the  site  of  the  prick  [7]. In  2004,  WHO
recommended that  the  site  of  injury  should  be
allowed  to  bleed  brieﬂy  and  then  should  immedi-
ately be  washed  thoroughly  with  running  water  and
antiseptic  solution  [30].
The use  of  disposable  syringes  necessitates  a
proper  disposal  system  [28]. In  the  two  main  hos-
pitals of  Hodeidah,  sharps  disposal  containers  were
not available  in  all  the  departments.  This  shortcom-
ing presents  a  signiﬁcant  problem  because  these
hospitals  are  the  only  two  government-run  hospitals
in the  governorate,  and  they  serve  the  entire  popu-
lation.  In  these  hospitals,  more  than  three-quarters
of the  injection  providers  reported  the  disposal
of injection  materials  into  regular  waste  baskets
(open containers).  In  the  urban  and  rural  health
centers, sharps  disposal  containers  were  available,
albeit  not  in  sufﬁcient  numbers.
Research  in  the  Dominican  Republic  has  indi-
cated that  used  syringes  and  needles  were
discarded in  puncture-proof  containers,  but  not  in
sharps disposal  containers  [31]. However,  the  data
from the  current  study  differ  from  the  ﬁndings  of
studies in  China  and  Cambodia,  where  36%  and
25% of  the  studied  injection  providers,  respectively,
discarded used  syringes  and  needles  in  sharps  dis-
posal containers  [28,32]. In  Oman,  sharps  disposal
containers  were  available  and  sufﬁcient  in  all  the
studied  health  facilities  [33].
The current  study  revealed  that  the  ﬁnal  disposal
consisted of  empting  the  regular  waste  baskets
together with  the  sharps  disposal  containers  into
larger containers,  if  available,  followed  by  trans-
portation  in  refuse  disposal  cars  out  of  the  city
for incineration  with  other  types  of  medical  waste
in a  deep  rubbish  pit.  In  Burkina  Faso,  83%  of
i
s
i
GM.A.A.  Abkar  et  al.
njection  providers  disposed  of  used  syringes  and
eedles  in  open  containers  [23]. A  study  conducted
n the  Mwanza  region  of  Tanzania  revealed  that  the
iscarded syringes  and  needles  from  most  health-
are facilities  were  disposed  of  in  rubbish  pits
hat were  so  shallow,  used  syringes  could  be  eas-
ly retrieved  from  them.  Additionally,  some  health
acilities  disposed  of  syringes  in  latrines  [34,35].
n Alexandria,  it  was  reported  that  the  ﬁnal  dis-
osal of  used  needles  occurred  by  incineration  [7].
n Swaziland,  70%  of  injection  providers  reported
hat the  ﬁnal  disposal  of  sharps  disposal  contain-
rs and  other  boxes  was  by  incineration;  30%  of  the
roviders  reported  that  they  buried  the  containers
r placed  them  in  a pit  latrine  [27].
Regarding  injection  procedures,  the  current
tudy showed  that  in  99%  of  the  observations,  the
yringes were  removed  from  sterile  packs,  the  nee-
les were  sealed  before  use,  a sterile  syringe  was
sed for  reconstituting  injectable  material,  and
yringes were  ﬁlled  while  the  patient  waited.  Sim-
lar ﬁndings  have  been  reported  in  Alexandria  [7],
urkina Faso  [23]  and  Swaziland  [27].  Alternatively,
nly 59%  of  injection  providers  in  Pakistan  were
bserved removing  syringes  and  needles  from  ster-
le packs  [36].  The  current  study  also  showed  that
he needle  was  not  touched  prior  to  an  injection
n almost  92.6%  of  the  observations  in  healthcare
acilities. Two  studies  in  Gharbia  and  Alexandria
evealed that  needles  were  not  touched  prior  to
njections  in  89.9%  and  96.4%  of  observations,
espectively  [7,8].
Concerning  the  recapping  of  used  needles,  which
s one  of  the  most  common  unsafe  injection  prac-
ices, injection  providers  in  healthcare  facilities  do
ommonly  recap  used  needles.  The  current  study
evealed  that  recapping  occurred  in  61.1%  of  the
bservations  in  the  hospitals  and  in  36.8%  of  the
bservations  in  the  health  centers.  In  Alexandria,
he recapping  of  used  needles  has  been  noted  in
6.7% of  observations  in  hospitals  and  in  30.3%
f observations  in  ambulatory  healthcare  facilities
7]. Used  needles  were  recapped  by  28.2%  of  the
njection  providers  in  Oman  [33], approximately
0% in  India  [26], 59.3%  in  Pakistan  [26],  30%  in
hina and  31%  in  Swaziland  [27,37].  The  current
tudy revealed  that  most  injection  providers  who
ecapped  needles  used  two-handed  recapping.  This
esult may  be  attributable  to  a  lack  of  knowledge
bout the  dangers  of  this  method  and  a  lack  of
raining in  injection  safety.  In  Mongolia,  recapping
sing  the  two-handed  technique  has  been  observed
n 68%  of  injection  providers  [25].  The  current  study
howed  that  used  needles  were  broken  in  approx-
mately  10%  of  observations,  compared  to  0.4%  in
harbia [8].
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[nsafe  injection  practices  in  Hodeidah  governorate
All  the  observed  procedures  in  the  vaccination
essions in  the  urban  and  rural  health  centers
voided the  potential  dangers  under  study.  The
isposable  syringes  and  needles  used  in  the  vacci-
ation  sessions  were  disposed  of  in  a  manner  that
id not  cause  danger  to  the  health  workers  or  to
he public,  i.e.,  they  were  placed  in  sharps  disposal
ontainers.  These  ﬁndings  were  similar  to  those  of
 study  conducted  in  Alexandria,  in  which  the  vac-
ination  sessions  and  the  disposal  of  the  syringes
nd needles  were  devoid  of  hazards  [7].
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